nonalfalfae artificially and how to obtain xylem sap from hop plants.
2 xylem sap to rise through a plant stem from the roots towards the leaves due to osmosis in the roots (Taiz and Zeiger, 2010) . However, some species never generate any root pressure (Kramer and Boyer, 1995) so some external force (e.g., a pressure chamber) must be provided in order to extract xylem sap from such plants. So far, there is no specific extraction method available for collecting xylem sap from hop plant infected with Verticillium nonalfalfae. Hop plants have woody roots and exposure of roots to pressure causes no harm to root tissue and no contamination (e.g., with cytosol liquids, cell membranes and other parts). We therefore used a Scholander pressure chamber on hops. This is the first protocol for sampling xylem sap from hop plants. 11. Fertilizer YaraKristalon yellow NPK 13-40-13 + ME [ME -trace elements: B -0.025%; Cu * -0.01%; Fe * -0.07%; Mn * -0.04%; Mo -0.004%; Zn * -0.025%; * -Chelate base] (Yara International ASA) 12. Fertilizer YaraKristalon special NPK 18-18-18 + ME [ME -trace elements: B -0.025%; Cu * -0.01%; Fe * -0.07%; Mn * -0.04%; Mo -0.004%; Zn * -0.025%; * -Chelate base] (Yara International ASA) 13. Growing medium: a. For fungus inoculum preparation: liquid GFM -general fungal medium (Kayser, 1992) 5. Place the root side in the Scholander pressure chamber (Scholander et al., 1965) and make an installation from sterile pipette tips for leading the xylem sap to a microtube, which is placed on ice ( Figure 6 ). Any other installation (e.g., silicone tubing, plastic tubing, glass tubing, etc.) can be used for leading the xylem sap to the microtube. 6. Apply a pressure of 2-2.5 bar to extract xylem fluid.
Materials and Reagents

Miracloth (EMD Millipore
7. Blot the first drops of exuding fluid with filter paper to avoid phloem contamination.
8. Then collect the xylem sap ( Figure 7 ) for up to 3 h in microtubes (they must be placed on ice!) containing up to 20 µl 1x protease inhibitor cocktail.
9. Store samples of xylem sap at -80 °C until analysis.
www.bio-protocol.org/e2172 should be used. During root dipping of these plants, the inoculum gets diluted. If there are more plants to be inoculated with the same inoculum, the concentration of used inoculum must therefore be recovered to 5 x 10 6 conidia/ml by adding fresh conidia. It is even better to prepare new inoculum with a concentration of 5 x 10 6 conidia/ml.
2. We recommend that plants are watered one day before xylem sap sampling.
3. Regarding xylem sap extraction a. The plants for sap extraction should be cut 5-10 cm above ground. We suggest not cutting higher because we have observed that we obtain a smaller amount of xylem sap with longer stems.
b. For every new plant, use a sterile scalpel to cut the stem, new filter paper to blot phloem drops and a new pipette tips installation leading the xylem sap to the microtube.
c. When the plant stem is placed through the metal cover of the Scholander pressure chamber, the rubber wrap around stem should not be tightened too much, in order to allow the xylem fluid to run out.
d. We recommend collection of xylem sap for a maximum three hours, because prolonging the time does not help to increase the amount of xylem fluid.
e. After three hours of collection, remove the installation from pipette tips that lead the xylem sap to the microtube from the cut stem and manually empty by hand-held pipette. Around 100 µl of xylem fluid is recovered with this step.
f. The user of this protocol can expect that no xylem fluid will be obtained from some plants, for unknown reasons.
4. Emerging mycelium on re-isolation plates must be subjected to morphological analysis using light microscopy in order to confirm the presence of V. nonalfalfae. Aerial mycelium of V.
nonalfalfae is generally abundant, floccose to pruinose, hyphae are smooth-walled and 1.5-3 µm wide. Conidiophores are erect or slanted, generally determinate, branched or unbranched, formed disjointedly throughout the colonies and hyaline.
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